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RESEARCH MEMORANDUM 


PRELIMINARY INTERNAL PERFORMANCE DATA FOR A VARIABLE- 
EJECTOR ASSEMBLY ON THE XJ79-GE-1 TURBOJET ENGINE 
I - NONAFTERBURNING CONFIGURATIONS 
By William K. Greathouse and Harry E. Bloomer 


SUMMARY 

Internal performance of an XJ79-GE-1 variable ejector was experi- 
mentally determined with the primary nozzle In a representative non- 
afterburning position. Jet -thrust and air-handling data were obtained 
in quiescent air for 11 selected ejector configurations over a wide 
range of operation. Additional data, at specific operating conditions, 
were obtained which indicate the ejector diameter ratio for peak jet- 
thrust performance. The experimental ejector data are presented In 
both graphical and tabulated form. 


INTRODUCTION 

An experimental performance Investigation of the XJ79-GE-1 
variable-ejector assembly was made in an NACA altitude test chamber. 
The ejector assembly utilized independent control of the ejector 
nozzle diameter, the primary exhaust -nozzle diameter, and the spacing 
between the two nozzles . In this Investigation the internal ejector 
performance was determined over a range of ejector geometry and oper- 
ating conditions with the variable primary nozzle in a representative 
nonafterburning position. 

Jet-thrust and air-handling data were obtained (l) while varying 
the ejector operating conditions for 11 selected ejector configura- 
tions and (2) while varying the ejector geometry for various ejector 
operating conditions. By both methods a range of ejector diameter 
ratios from 1.01 to 1.70 (with spacing ratios between 0.77 and 0.97) 
were investigated. Primary pressure ratio ranged from 2 to 9, and 
weight -flow ratio ranged from 0.03 to about 0.20. Throughout the 
Investigation engine exhaust-gas temperature was maintained at about 
1410° R (950° F) and secondary _air, was supplied at 500° R (40° F) . 
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Conventional internal performance maps of jet-thrust ratio and 
total -pressure ratio are presented herein for the 11 ejector configu- 
rations investigated. Performance curves, obtained with the ejector 
geometry variable, are also shown to indicate the diameter ratio for 
peak Jet-thrust performance. In addition, all ejector data from the 
investigation are presented in tabulated form. 


APPARATUS 

Installation 

The XJ79-GE-1 ejector installation in the altitude test chamber 
is shown by photograph in figure 1 and schematically in figure 2. In 
this investigation the engine was used as a gas generator for the ejec- 
tor and was operated below rated conditions to produce an exhaust -gas 
flow of about 80 pounds per second. Secondary air entered the test 
setup at an angle of 90° to the engine axis so as not to Impose an 
extraneous axial force. The entire assembly was mounted on a bedplate 
supported by flexure plates, as indicated in figure 2. Jet thrust was 
obtained from a calibrated null-type thrust cell after accounting for 
forces due to a pressure differential acting across the front bulkhead 

labyrinth seal. The over-all thrust system is accurate to within ±1— 
percent for the operating conditions of this Investigation. 


Ejector System 

The variable-geometry ejector assembly is schematically repre- 
sented In figure 3. Separate sets of actuators permitted independent 
control of primary- nozzle diameter, Becondary-nozzle diameter, and 
axial spacing between the two nozzles. These dimensions were trans- 
mitted to the control room by a calibrated electromechanical system 
with an accuracy of if). 15 Inch. Secondary air entered the plenum 
chamber from a single 8-inch pipe, and a perforated sheet-metal baffle 
(shown in fig. 2) served to equalize the flow around the ejector annu- 
lus. A photograph is shown of the primary nozzle in figure 4 and of 
the ejector shroud in figure 5. A rear view of the assembly is given 
in figure 6. 


Instrumentation 

Basic ejector instrumentation is indicated in figure 7 . Total 
pressure P-n and total temperature T_ in the primary stream (station 

Jr p 

p) were computed as arithmetic averages, since the probes were located 
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in equal annular flow areas. (Symbols are defined in the appendix.) 
Arithmetic averages were also used for P„ and T_ of the secondary 

stream, "because there were essentially no radial or circumferential 
profiles at station s. Engine air flow and secondary air flow were 
determined from conventional pressure and temperature surveys at the 
engine inlet and in the secondary supply line as indicated in figure 
2. Primary gas flow was taken as engine-inlet air plus fuel flow 
minus leakage air. Secondary air was taken as that entering the plenum 
chamber, since very little leakage was found to occur between the 
plenum and station s. Ambient exhaust pressure was measured by four 
trailing static probes equally spaced around and 1 inch away from the 
ejector exit. 


PROCEDURE 

Throughout the investigation the engine was operated at a speed 
of about 6770 rpm, an inlet pressure of 1145 pounds per square foot 
absolute, and an inlet temperature of 500° R (40° F) . Primary-nozzle 
diameter was held at about 21.5 inches, which produced an exhaust -gas 
temperature of approximately 1410° R (950° F) . At these conditions 
the primary gas flow was approximately 80 pounds per second. 

Ejector weight-flow ratios were set by changing only the second- 
ary flow, which was supplied at a constant temperature of about 500° R 
(40° F) . Secondary flow was maintained almost constant for a desired 
number of data points by operating so as to choke both the secondary 
labyrinth seal leakage and a supply valve upstream of the labyrinth 
seal. Primary pressure ratio was varied by changing only ambient ex- 
haust pressure. 

Data for conventional performance maps were obtained by setting a 
certain ejector geometry and operating over a range of primary pressure 
ratios (2 to about 9) at several constant weight-flow ratios (0.03 to 
about 0.20). The 11 ejector configurations investigated in this manner 
are listed in table I along with the range of operation for each. 

Additional data were obtained over a range of ejector diameter 
ratios by varying the shroud diameter while maintaining certain combi- 
nations of primary pressure ratio (2.2 to 6) and weight-flow ratio 
(0.043 to 0.176). Spacing ratio varied systematically with diameter 
ratio as described later. 
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RESULTS 

Performance Data 

Performance maps of 11 specific ejector configurations are pre- 
sented in figures 8 to 18, and tabulated data are given in table II. 

The performance maps exhibit typical ejector characteristics . 

Jet-thrust ratio peaked within the range Of primary 

pressure ratios investigated for the smaller diameter ratio ejectors 
(figs. 8 to 14), indicating that the combined flow was fully expanded 
with respect to exhaust pressure. For the large diameter ratio ejec- 
tors (figs. 15 to 18) peak jet thrust was, of course, not reached 
within the range of pressure ratios investigated. Minimum jet^thrust 
ratio (as can be noted on each large- ejector thrust curve) repre- 
sents an operating region in which internal overexpansion losses were 
greatest with respect to ambient exhaust pressure. 

The pumping curves for each ejector configuration indicate the 
usual "choking" of the secondary stream within the ejector shroud for 
high primary pressure ratios. "Choking" means essentially that the 
secondary stream has been accelerated to at least sonic velocity, and 
thus its total pressure (at station s) is no longer influenced by 
downstream conditions. Such a condition is indicated on the ejector 
performance maps when ejector total -pressure ratio becomes almost 
independent of primary pressure ratio. As should be expected, "chok- 
ing" was indicated at lower primary pressure ratios for (l) smaller 
diameter ratios and (2) higher weight-flow ratios. 

Performance data obtained by varying the ejector shroud geometry 
are presented in figures 19 to 23 grouped in order of increasing 
weight-flow ratio. Tabulated data are given in table III. The spacing 
ratio increased slightly for these data as diameter ratio was increased 
and is described by figure 24. 

Jet-thrust curves (parts (a)) indicate the diameter ratio for peak 
jet thrust at all primary pressure ratios investigated above about 4. 

As should be expected, the peaks occurred at larger diameter ratios as 
either primary pressure ratio or weight-flow ratio were increased. At 
primary pressure ratios less than 4, the jet thrust did not maximize, 
but continued to increase with decreasing diameter ratio. 

Pumping curves (parts (b)) Indicate the operating requirements 
for the existing ejector configuration to handle a specific weight- 
flow ratio at various primary pressure ratios. 
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Temperature rise of the secondary air shown in figure 25 can he 
used to evaluate ejector temperature ratio T^/T b for all ejector con- 
figurations and operating conditions investigated. Since primary 
weight flow., primary temperature, and secondary air-supply temperature 
were almost constant throughout the investigation, the secondary tem- 
perature rise was directly related only to the amount of secondary air 
for this particular test installation. 

A calibration of the primary nozzle with the ejector shroud re- 
moved is shown in figure 26 to indicate nozzle thrust performance and 
effective flow area. It should be noted, however, that the flow coef- 
ficient of the primary nozzle is somewhat different when operating 
within the ejector assembly. Primary flow coefficient is influenced 
by the velocity of the secondary stream, as shown in figure 27, which 
is representative of all the ejectors investigated for primary pres- 
sure ratios above 3. Figure 27 indicates that primary flow coefficient 
is changed by the speed (Cp e j varies with W s /Wp) and the direction 

(C D , e j varies with D e /Dp) of the secondary flow entering the ejector. 

At primary pressure ratios below 2.5 the effect of secondary flow on 
primary flow coefficient is somewhat greater than shown here. 


Application of Data 

All data contained in this report apply directly to only specific 
ejector configurations operating at specific primary and secondary 
supply temperatures. However, the data can be interpolated for sys- 
tematic variations in geometry, weight-flow ratio, and pressure ratio. 

To apply these data to the same ejector system operating at other 
primary gas temperatures (nonafterburning) up to about 1700° R, the 

W FF~ 

conventional corrected weight-flow parameter _JL n /— should be used. 

W p yT p 

This parameter should also be used to account for different secondary- 
air temperatures . The assumptions involved by this method are that 



These assumptions, however, are not sufficiently accurate to permit 
extrapolation of the data herein to afterburning gas temperatures . 

Ejector jet-thrust values herein are based on internal jet thrust 
of the ejector system in quiescent air. Internal net thrust may be 
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found by simply subtracting the inlet momentum of the primary and sec- 
ondary mass flow chargeable to the propulsion system. The data do not 
include any effect of base drag nor any effect of the free stream on 
internal ejector performance. It can be noted that ejector base drag 
is influenced by the fuselage or nacelle configuration preceding an 
ejector installation. The effect of the free stream on internal ejec- 
tor performance should be negligible when the ejector is operating at 
"choked" conditions . 

The data herein is, in general, quite consistent and can be used 
to predict which ejector configuration would be best for specific oper- 
ating conditions. However, care should be exercised in predicting the 
absolute performance of a specific ejector installation. 


Lewis Flight Propulsion Laboratory 

National Advisory Committee for Aeronautics 
Cleveland, Ohio, May 25, 1956 
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APPENDIX - SYMBOLS 
W p 

effective flow area,, Ap x v^ - v , sq ft 

' "P ' cr 

measured flow area of primary nozzle, sq ft 


flow coefficient for primary nozzle; Cp, = 


W P 


oo 


cr 


Agff 


flow coefficient for choked primary nozzle in ejector 
Wp 

assembly, t 

C Vcr ' 

measured diameter of ejector exit, in. 

measured diameter of primary- nozzle exit, in. 

measured jet thrust of ejector system, lb 

effective jet thrust ideally available from primary flow. 


Wp 

e 


V ef f, lb 


jet thrust ideally available from complete isentropic expan- 


W. 


sion of primary flow, — a. V , lb 

S lp 

measured jet thrust of primary nozzle, lb 


2 

acceleration due to gravity, 32.17 ft/sec 

spacing, distance between primary- and secondary-nozzle exits, 
in. 


average total pressure of primary stream at station p, 
Ib/sq ft abs 

average total pressure of secondary stream at station s, 
Ib/sq ft abs 

ambient exhaust pressure, lb/sq ft abs 
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T 


total temperature of secondary air entering plenum chamber, R 


T_ 


eff 


'iP 


W_ 


(w p ) cr 


W s 

“p 


average total temperature of primary stream at station p, R 

average total temperature of secondary stream at station s, °R 

effective velocity of-ideal convergent nozzle, ft/sec 

ideal velocity of complete isentropic expansion from 
Pp and Tp to Pq, ft/sec 

measured primary gas flow, Ib/sec 

critical one -dimensional primary flow, computed from Ap, Pp, 
Tp, and Tp, Ib/sec 1 

measured secondary air flow, Ib/sec 

-If D p \ 

half-cone angle of primary nozzle, sin 11.79 - — ■ 1-5, deg 

half -cone angle of ejector shroud, sin’” 1 (l.29 - _ D . s . 1 + 5 , deg 

> 26.8/ 


.29 - _ 

26.8 

ratio of specific heats for primary stream, 1.34 
ratio of specific heats for secondary stream, 1.40 


CONFIDENTIAL 
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TABLE I. - EJECTOR CONFIGURATIONS AND TEST CONDITIONS 

QPrimary-nozzle-exit diameter Dp, 21.5 in.j primary- nozzle half -cone 
angle Op, 30°; primary- stream average total temperature at station p 
Tp, 1410° R; total .temperature of secondary air entering plenum cham- 
ber T e , 500° R; measured primary gas flow Wp, 80 Ih/secT] 


Ejector Diameter 

configuration ratio, 

D /D 
e' p 


Spacing Secondary 
ratio , half-cone 
L/Dp angle, 

a s> 

deg 


Range of 
primary 
pressure 
ratio, 
P p/P0 

Range of 
weight -flow 
ratio, 

w /w 

s' p 

Data in 
figure - 

2 to 7 

0.043 to 0.111 

8 

2 to 7 

.059 to .179 

9 

2 to 8 

.035 to .179 

10 

2 to 8 

.036 to .145 

11 

2 to 8 

.035 to .143 

12 

2 to 8 

.032 to .137 

13 

2 to 6 

.047 to .126 

14 

2 to 8 

. 034 to . 139 

15 

2 to 8 

.037 to .128 

16 

2 to 7 

.030 to .139 

17 

2 to 9 

.039 to .212 

18 

















TABLE II. - DATA FCfl VARIOUS XJ-79-OE-1 EJECTOfi CONFIGURATIONS 


(a) Configuration 1. Diameter ratio D^p, 1.02 1 spacing ratio L/D p , 0.77; priaary-nozzle-exlt diameter D p , 21.5 Inches 


Run 


Performance parameters 


Weight flow 


Pressure 


Temperature 

Measured 

ejector 

Jet 


Ejector Primary 1 

Ejector 

Ejector 

Primary 


Primary 

Second- 

Primary 

Secondary 

Ambient 

Primary 

Second- 

Ejector 


weight- 

pressure 

topal- 

Jet- 

to 


gas 

ary 

total 

total 

exhaust 

total 

ary 

supply 

thruBt, 


flow 

ratio, 

v* P 

ratio, 

V p o 

pressure 

ratio, 

p »/ p p 

thrust 

ratio, 

!si 

f ip 

second- 

ary 

temper- 

ature 

ratio, 

*A 

p y p 

flow, 

V 

lb/sac 

air 

flow, 

V 

lb/sao 

pressure* 

V 

lb 

sq ft abs 

pressure, 

V 

lb 

sq ft aba 

pressure, 

00’ 

lb 

sq ft abs 

temper- 

ature, 

V 

°R 

total 

temper- 

ature, 

V 

°R 

air 

temper- 

ature, 

k 

lb 

1 

0.043 

2.23 

0.469 

0,930 

2.45 

0.027 

82.93 

3.57 

2462 

1157 

1104 

1*53 

592 

497 

4506 

2 

.045 

£.43 

.447 

.922 

2.43 

.029 

82.63 

3.79 

2439 

1092 

1103 

1446 

594 

497 

4709 

3 

.042 

2.98 

.425 

.921 

2.39 

.027 

82.65 

3.52 

2428 

1032 

813 

1441 

603 

*97 

5231 

4 

.041 

3.85 

.414 

.937 

2.37 

.026 

82.80 

5.42 

2418 

1003 

628 

1439 

605 

497 

5727 

5 

.042 

4.68 

.411 

.941 

2.37 

.027 

82 ,86 

5.48 

2422 

997 

517 

1440 

007 

497 

6090 

S 

.041 

5.75 

.411 

.932 

2.37 

.026 

82.68 

3.39 

2422 

996 

421 

1442 

600 

497 

6345 

7 

.041 

6.94 

.406 

.923 

2.37 

.027 

82.78 

3.45 

2417 

983 

346 

1441 

608 

497 

6540 

8 

.056 

2.21 

.490 

.926 

2.50 

.035 

82.27 

4.63 

2457 

1206 

1111 

1460 

582 

497 

4492 

9 

.066 

£.97 

.443 

.948 

2. 45 

.036 

82. B2 

4.67 

23B5 

1057 

802 

1445 

589 

497 

5275 

10 

.055 

3.85 

.431 

.945 

2.43 

.035 

82.68 

4.56 

2413 

1040 

626 

1441 

393 

497 

6764 

11 

,054 

4.74 

.426 

.943 

2.43 

.033 

82.77 

4.54 

2413 

1029 

509 

1442 

593 

497 

6121 

12 

.055 

5.73 

.423 

.937 

2.44 

.055 

82,46 

4.64 

2418 

1024 

422 

1443 

591 

497 

6355 

13 

.054 

6.65 

.421 

.935 

2.44 

.035 

82.26 

4.52 

2417 

1018 

363 

1445 

592 

497 

6533 

U 

.074 

2.23 

.513 

.933 

2.59 

.046 

82.34 

6.16 

2483 

1274 

1113 

1467 

566 

497 

4567 

15 

.074 

5.02 

.464 

.949 

2.54 

.046 

82-52 

6.12 

2447 

1156 

810 

1460 

569 

496 

5&30 

16 

.074 

3.87 

.452 

.954 

2.54 

.046 

62.57 

6.13 

2444 

1106 

630 

1450 

570 

496 

5913 

17 

.0(73 

4.75 

.446 

.951 

2.53 

.046 

82.67 

6.06 

2439 

1090 

513 

1448 

571 

496 

6183 

18 

.072 

.072 

5.75 

.446 

.947 

2.53 

.045 

82.77 

5.99 

2436 

1088 

425 

1450 

571 

496 

6461 

19 

6.42 

.447 

.938 

2.53 

.046 

62.48 

5.97 

2436 

1089 

379 

1430 

572 

496 

6524 

20 

.001 

3.02 

.497 

.957 

2.60 

.056 

82.33 

7.52 

2465 

1225 

815 

1458 

560 

496 

5373 

21 

.091 

3.91 

.481 

.957 

2.39 

.056 

82.38 

7.52 

2455 

1183 

627 

1453 

361 

496 

5882 

22 

.090 

4.76 

.477 

.961 

2.59 

.056 

82.54 

7.49 

2450 

1172 

516 

1453 

360 

496 

6254 

23 

.090 

5.72 

.475 

.954 

2.59 

.066 

82.52 

7.45 

2450 

1164 

428 

1453 

300 

496 

64B7 

24 

.090 

6.68 

.473 

.948 

2.59 

.038 

82.21 

7.43 

2446 

1157 

367 

1455 

360 

496 

8649 

23 

.111 

3.09 

.522 

-868 

2.66 

.068 

62.28 

9.20 

2494 

1502 

805 

1469 

552 

495 

5*99 

26 

■ 111 

3.98 

.513 

.975 

2.65 

.068 

82.20 

9.18 

2484 

1275 

823 

1466 

552 

495 

8033 

27 

.110 

4.79 

.511 

.971 

2.65 

.068 

82.32 

9.12 

2481 

1270 

517 

1466 

S52 

496 

6341 

2B 

.110 

5.78 

.309 

.963 

2.65 

.067 

82.02 

9.07 

2462 

1264 

429 

1467 

553 

495 

6565 

29 

.109 

8.70 

.503 

.957 

2.65 

.067 

92.59 

9.05 
— 

2482 

1250 

370 

146B 

563 

495 

6776 
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TABLE IX. - Continued. MTA FOR VARIOUS IJ-79-OB-1 EJECTOR COHEIOURATIOHS 
(b) Configuration 2. Diametar ratio Dg/ Dp, 1.02; spacing ratio L/D p , 0.84; primary-nozale-exit diameter Dp, 21.5 inches 


Run 

Performance parameters 

Height flow 

Pressure 

Temperature 

Measured 

ejeotor 

Jet 

thrust, 

V 

lb 

Ejector 

weight- 

flow 

ratio, 

"s^P 

Primary 

pressure 

ratio, 

V p o 

Ejector 

total- 

pressure 

ratio, 

P /P 
V p 

Ejector 

Jet- 

thrust 

ratio, 

Z»i 

p ip 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

V. 

iia 

Primary 

gas 

flow, 

V 

lb/sso 

Second- 

ary 

air 

flow, 

V 

lb/seo 

Primary 

total 

pressure, 

V 

lb 

Secondary 

total 

pressure, 

V 

lb 

Ambient 

exhaust 

pressure, 

Po- 

lb 

Primary 

total 

temper- 

ature, 

V 

°R 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

EJeotor 

supply 

air 

temper- 

ature, 

T c* 

°R 

sq ft abe 

eq ft abe 

sq ft abs 


0.060 

2.23 

0.496 

0.931 

2.51 

0,038 

82.83 

5.01 

2480 

1231 

1111 

1463 

581 

497 

4584 


.088 

3.19 

.440 

.945 

2.46 

.037 

82.53 

4,83 

2434 

1071 

761 

1445 

587 

497 

5415 


.060 

4.57 

.426 

,942 

2.39 

.039 

82.74 

5.00 

2429 

1035 

531 

1444 

604 

497 

6059 


.050 

5.83 

.423 

.941 

2.43 

.037 

82.52 

4.84 

2425 

1028 

416 

1445 

594 

497 

8412 

s 

.060 

6.65 

.424 

.928 

2.45 

.037 

82.36 

4.63 

2422 

1029 

364 

1446 

589 

497 

6516 

a 

.087 

3.19 

.493 

.959 

2.65 

.054 

82.48 

7,21 

2466 

1218 

772 

1460 

571 

496 

5509 

MM 

.087 

3.72 

.485 

.959 

2.68 

.054 

82.40 

7.20 

2461 

1194 

661 

1455 

563 

496 

5795 

H 

.087 

4.56 

.479 

.961 

2.59 

.054 

82.44 

7.22 

2459 

1179 

539 

1458 

563 

496 

6180 

9 

.088 

5.75 

.474 

,957 

2,58 

.053 

82.35 

7.14 

2467 

1171 

429 

1458 

564 

496 

6516 

10 

.086 

6.97 

.471 

.943 

2.58 

.063 

82.78 

7.13 

2457 

1158 

362 

1459 

566 

496 

6731 

11 

.092 

3.04 

.903 

.963 

2.60 

.067 

82.16 

7.57 

2464 

12U 

810 

1461 

561 

496 

5419 

12 

,691 

3.85 

.492' 

.980 

2.59 

.067 

01.98 

7.53 

2465 

1215 

640 

1458 

561 

496 

5849 

13 

.091 

4.7B 

.490 

.961 

2.59 

.056 

82.27 

7.54 

2456 

1205 

513 

1459 

563 

496 

6254 

14 

.092 

5.72 

.487 

.958 

2.60 

.067 

82,22 

7.62 

2*82 

1199 

430 

1*60 

563 

496 

6509 

18 

.092 

6.72 

.488 

.950 

2.60 

.067 

82.22 

7.59 

2462 

1202 

566 

1461 

561 

496 

6679 

16 

,111 

3.13 

,526 

.975 

2.66 

.068 

82.42 

9,19 

2509 

1322 

801 

1472 

561 

496 

5586 

17 

• 111 

3,95 

.521 

.969 

2.66 

.068 

02.31 

9.17 

2493 

1301 

630 

1469 

S52 

498 

5998 

18 

.111 

4.92 

.517 

.970 

2.65 

.088 

82.28 

9.14 

2491 

1290 

506 

1469 

553 

498 

6380 

19 

.110 

5.76 

.516 

.988 

2.66 

.067 

82.31 

9.10 

2*90 

1287 

452 

1470 

552 

496 

6603 

20 

.108 

6.72 

.512 

.961 

2.65 

.066 

82.44 

a. 9a 

2482 

1272 

389 

1*70 

553 

495 

6805 


I 
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TABLE II. - Continued. DATA FOR VARIOUS XJ-79-CE-1 EJECTOR CONFIGURATIONS 


N 


(o) Configuration 3. Diameter ratio Dg/bp, 1.09; spacing ratio tyb p , 0.82; priaary-nozssle-exit diameter D p , 21.5 inches 


Run 

Performance parameters 

Weight flow 

Pressure 

Temperature 

Measured 

ejector 

Jet 

thruBt, 

F .J' 

lb 

Ejector 
weight- 
f low 
ratio, 

"A> 

Primary 

pressure 

ratio, 

V p o 

Ejector 
total - 
pressure 
ratio, 

PsAp 

Ejector 

Jet- 

thrust 

ratib, 

*ip 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

Vs 

— 

W p |T p 

Primary 

gas 

flow, 

W p , 

lb/ sec 

Second- 
' ary 
air 
flow, 

v 

lb/sec 

Primary 

total 

pressure, 

V 

lb 

Secondary 

total 

pressure, 

p s< 

lb 

Ambient 

exhaust 

pressure, 

V 

lb 

Primary 

total 

temper- 

ature, 

V 

°R 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

Ejector 

supply 

air 

temper- 

ature, 

V 

°R 

aq ft aba 

sq ft aba 

sq ft abs 

1 

0.036 

2.17 

0.424 

0.920 

2.26 

0.024 

81.61 

2.99 

2401 

1018 

1102 

1430 

631 

504 

4348 

2 

.034 

3.09 

.346 

.943 

2.24 

.023 

81.59 

2.85 

2366 

819 

485 

1416 

630 

504 

5222 

S 

.033 

4.58 

.329 

.943 

3.09 

.018 

81.76 

2.72 

2387 

779 

516 

1416 

457 

504 

5942 

4 

.035 

5.84 

.329 

.944 

2.16 

.024 

81.60 

2.88 

2367 

779 

405 

1418 

655 

504 

6305 

5 

.034 

7.36 


• 93S 

2.12 


81.88 

2.79 

2366 

777 

321 

1420 

667 

502 

0582 

6 

.032 

8.76 


.931 

2.13 


81.62 

2.69 

2367 

776 

270 

1421 

667 

soa 

6765 

7 

.053 

2.15 

.445 

.935 

2.42 

.034 

61.62 

4.38 

2398 

1068 

ills 

1*34 

591 

503 

4395 

8 

.0S1 

3.07 


.948 

2. 38 

.033 

81.95 

3.52 

2359 

B47 

768 

1417 

594 

503 

5262 

9 

.050 

4.30 

■fifl 

.949 

2.37 

.032 

81.77 

2.80 

2372 

B15 

515 

1417 

598 

503 

5990 

10 

.051 

5.88 

II 

,950 

2.36 

.033 

61.59 

1.96 

2368 

807 

402 

1418 

600 

503 

6355 

11 

.p49 

7.99 

B M 

.942 

2.36 

.032 

81. B7 

2.82 

2374 

806 

297 

1421 

601 

501 

6739 

12 

.085 

2.14 

.486 

.938 

2.53 

.053 

81.89 

6.40 

2427 

1136 

1131 

1449 

571 

eoi 

4427 

13 

.082 

3.10 

.584 

.981 

2.50 

.062 

81.78 

5.72 

2387 

917 

770 

1428 

570 

901 

5359 

14 

.082 

4.67 

.389 

.936 

2.54 

.051 

81.73 

5.65 

2384 

880 

610 

1425 

560 

501 

6131 

15 

.qaa 

3.94 

.369 

.962 

2.50 

,052 

81.85 

5.60 

2380 

880 

400 

1425 

570 

soa 

6468 

16 

.062 

7.631 

.367 

.955 

2.50 

.<£2 

81.73 

5-61 

2384 

876 

312 

1425 

570 

500 

6766 

17 

■W 

2.18i 

.489 

.961 

2.49 

.071 

B1.47 

8.30 

2438 

1193 

111? 

1452 

559 

900 

4576 

18 

.110 

3.16) 

.403 

.972 

2.56 

.059 

81.65 

8.41 

2397 

968 

758 

1430 

5S7 

498 

5464 

19 

.110 

4,60i 

.395 

.975 

2. 56 

-QE9 

81.60 

7.98 

2385 

942 

518 

1430 

55T 

499 

6168 

20 

-U.0 

B.09, 

,588 

.976 

2.53 

.069 

81.60 

6.22 

2389 

929 

595 

1416 

558 

499 

6562 

21 

.110 

7.61 

.388 

.964 

2.53 

.069 

81.51 

7.92 

2390 

928 

314 

1431 

358 

499 

6807 

22 

.147 

2.24 

.508 

.980 

2.66 

.060 

81.28 

11.17 

2466 

1254 

1101 

1463 

551 

500 

4743 

23 

.146 

3.12, 

.457 

.993 

2.62 

.090 

81.51 

11.01 

2405 

1061 

789 

1459 

548 

499 

5560 

24 

.146 

4,68j 

.422 

.990 

2.62 

.089 

81.62 

10.82 

2405 

100.4 

313 

1437 

54 8 

499 

6305 

25 

.145 

5.99. 

.416 

.983 

2.62 

.089 

81.87 

10.75 

2403 

1001 

401 

1438 

548 

499 

0663 

26 

.143 

7.80 

.413 

.971 

2.62 

.088 

81.79 

10.48 

2411 

996 

509 

1437 

548 

499 

6944 

27 

.179 

3.22 

.463 

1.007 

2.68 

.110 

81.51 

13.50 

2417 

1121 

749 

1446 

543 

499 

5706 

28 

.179 

4.78 

.450 

1.006 

2.68 

.109 

81.41 

13.33 

2414 

ioee 

505 

1444 

542 

489 

6443 

29 

.178 

8.87 

.448 

.997 

2.66 

.109 

81.52 

13.31 

2420 

1085 

412 

1445 

542 

49S 

6721 

50 

.179 

7.40 

.446 

.987 

2.66 

.109 

81.79 

13.29 

2421 

1082 

321 

1444 

S41 



468 
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TABLE XI. - Continued. DATA FCR VARIOUS U-79-OE-1 EJECTOR CONPIOURATIOKS 
(d) Configuration A, Diaraeter ratio D 0 /bp, 1.09; spacing ratio L/D p , 0.95; primary-noazlB-axit diameter D p , 21.5 inches 


Run 

Performance parameters 

Weight flow 

! Pressure 

Temperature 

Measured 

ejector 

Jet 

thrust, 

V 

lb 

Ejector 
weight - 
flow 
ratio, 

"s^p 

Primary 

pressure 

ratio, 

P p/ p 0 

EJeotor 

total- 

pressure 

ratio, 

P «/ P p 

EJeotor 
Jet- 
thrust 
ratio , 

hi 

p ip 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

T A 


Primary 

gas 

flow, 

V 

Ib/sec 

Second- 

ary- 

air 

flow, 

V 

lb/sec 

Primary 

total 

pressure, 

V 

lb 

Secondary 

total 

pressure, 

P a’ 

lb 

Ambient 

exhaust 

pressure, 

P 0 . 

lb 

Primary 

total 

temper- 

ature, 

V 

°R 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

EJeotor 

supply 

air 

temper- 

ature, 

k 

eq ft abs 

sq ft abs 

sq ft abs 

1 

0.03B 

2.17 

0.423 

0.915 

2.34 

0.02* 

81.55 

3.11 

2401 

1016 

1102 

1457 

613 

505 

4530 

2 

.036 

3.04 

.344 

.932 

2.33 

.023 

81.74 

2.97 

2351 

810 

772 

1419 

608 

503 

5145 

3 

.036 

4.43 

.329 

.933 

2.30 

.023 

81.88 

2.25 

2350 

774 

530 

1413 

612 

504 

5027 

4 

.035 

5.76 

.328 

.937 

2.30 

.023 

81.85 

2.92 

2353 

772 

407 

1416 

615 

504 

6259 

5 

.035 

7,57 

.324 

,932 

2.30 

.023 

81.89 

2.92 

2364 

768 

312 

1417 

615 

502 

8674 

6 

.055 

8.60 

.325 

.925 

2.31 

.023 

81.79 

2.90 

2358 

■788 

274 

1420 

614 

502 

6683 

7 

.056 

2.16 

.446 

,927 

2.43 

.035 

81.54 

4.57 

2399 

1071 

1109 

1440 

592 

504 

4377 

B 

.035 

3.10 

.355 

.939 

2.41 

.035 

81.67 

4.50 

2364 

B41 

761 

1422 

590 

504 

5223 

9 

.054 

4.57 

.341 

.946 

2.40 

.034 

81.55 

4.40 

2363 

607 

517 

1423 

592 

304 

6955 

10 

.063 

6.06 

.336 

.942 

2.40 

.034 

61.79 

4.58 

2366 

796 

390 

1424 

592 

504 

8377 

11 

.063 

7.70 

.336 

.933 

2.40 

.054 

81.74 

4.37 

2366 

797 

307 

1424 

593 

604 

0622 

IS 

.065 

2.15 

.471 

.940 

2.52 

.053 

61.40 

6.94 

2408 

1136 

1120 

1445 

573 

504 

4418 

13 

.064 

3.07 

.380 

.953 

2.49 

.063 

81.64 

6.88 

2367 

901 

770 

1424 

971 

502 

6283 

14 

.063 

4.58 

.562 

.958 

2.49 

.052 

61.46 

6.79 

2367 

857 

618 

1424 

571 ■ 

502 

6033 

15 

.081 

5.94 

.331 

.949 

2.49 

.061 

61.42 

6.67 

2386 

B55 

390 

1425 

571 

502 

6361 

IB 

.082 

7.92 

.360 

.944 

2.49 

.052 

81. 64 

6.75 

2370 

864 

299 

1428 

572 

302 

0728 

17 

.113 

2.18 

.466 

.956 

2,61 

.070 

81.50 

9.28 

2427 

1185 

1112 

1451 

554 

502 

4549 

19 

.113 

3.12 

.404 

.968 

2.56 

.070 

61.71 

9.24 

2301 

964 

762 

1431 

558 

302 

5419 

19 

.112 

4.67 

.385 

.978 

2.56 

.070 

81.83 

9.24 

2362 

919 

509 

1429 

558 

502 

6226 

20 

.110 

5.61 

.388 

.962 

2.55 

.069 

81.85 

9.04 

2588 

927 

411 

1430 

559 

502 

6469 

21 

.110 

7.77 

.384 

.955 

2.55 

.068 

61.73 

6.01 

2377 

915 

308 

1426 

55B 

501 

6790 

22 

.112 

8.35 

.383 

.935 

2.55 

,070 

B1.73 

9.16 

2563 

913 

286 

1430 

559 

501 

6891 

23 

.146 

2.20 

.611 

.966 

2.64 

.090 

81.46 

11.95 

2455 

125* 

1112 

1456 

551 

501 

4631 

24 

.145 

3.11 

.459 

.986 

2.61 

.090 

81.71 

11.91 

2398 

1034 

771 

1434 

548 

501 

5516 

25 

.1*5 

4.62 

.417 

.967 

2.60 

.089 

81.60 

11.83 

2400 

1002 

519 

1432 

549 

500 

6247 

26 

.143 

5.99 

.418 

.978 

2.61 

.068 

81.52 

11.88 

2398 

999 

400 

1454 

349 

501 

6602 

27 
■ ■ 

.144 

8.13 

.412 

.061 

2.58 

.090 

81.64 

11.78 

2393 

966 

294 

1433 

558 

500 

6904 
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TABLE II. - Continued. DATA FOB VARIOUS 



M 


J-79-OE-1 EJECTOR CONFIGURATIONS 

L/Dp, 0.85; primary-nozzle-exlt diameter Dp, 21.5 lnohee 


Pressure 

Temperature 

Measured 

Primary 

total 

pressure, 

V 

15 

Secondary 

total 

pressure, 

V 

lb 

Ambient 

exhaust 

pressure, 

Po* 

lb 

Primary 
total 
temper- 
| atura, 

V 

Second- 

ary 

total 

temper- 

ature. 

Ejector 

aupply 

air 

temper- 

ature. 

Jet 

thrust, 

F .l'[ 

lb 

sq ft abs 

sq ft abs 

sq ft abs 

°H 

T 8' 

°R 

T C' 

°R 


2368 

1033 

1117 

1419 

643 

503 

4240 

2312 

723 

768 

1398 

633 

505 

5064 

2311 

636 

508 

1398 

634 

504 

5885 

2313 

610 

370 

1401 

635 

504 


2373 

1043 

1105 

1408 

589 

504 

4342 

2328 

754 

761 

1408 

593 

503 

5155 

2329 

664 

499 

1406 

590 

503 

6014 

2327 

670 

501 

1405 

590 

503 

5993 

2350 

643 

276 

1410 

579 

502 

6Q40 

2328 

657 

377 

1400 

587 

503 

647? 

2362 

1083 

1108 

1*31 

566 

504 

4321 

2335 

903 

917 

1412 

567 

5D2 

4783 

2303 

794 

789 

1407 

568 

503 

5155 

a505 

735 

563 

1*09 

567 

503 

3805 

2301 

7L9 

451 

1408 

56B 

504 

6198 

2288 

709 

380 

1409 

569 

3D5 

6444 

2*27 

1122 

1122 

1448 

560 

501 

4466 

2367 

829 

76(9 

142* 

558 

501 

5361 

2366 

793 

504 

1420 

557 

501 

6207 

2366 

768 

306 

1423 

557 

501 

6B11 

2385 

773 

397 

1423 

556 

501 

6563 

2389 

762 

258 

1423 

557 

501 

7092 

2426 

1150 

1123 

1445 


500 

4512 

2372 

878 

762 

1*23 

550 

500 

5464 

2383 

849 

507 

1427 

548 

499 

6291 

2364 

see 

389 

1427 

648 

499 

6700 

2377 

616 

320 

1427 

548 

499 

6688 
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TABLE II. - Continued, BATA FOR VARIOUS XJ-79-QE-1 EJECTOR CONFIGURATIONS 
(f) Configuration 6. Diameter ratio Dg/Dp, 1.16; spacing ratio L/Dp, 0.96; primary-noezle-exit diameter Dp, 21.5 inches 


ratio, 

W /V 

b P 


Performance parameters 

Weight flow 

Pressure 


Temperature 

Measured 

ft iftP+lfW 

Primary 
pressure 
ratio , 

P f/ P Q 

BJeotor 

total- 

preBsure 

ratio, 

P A 

BJeotor 

Jst- 

thrust 

ratio. 

Primary W. IT. Primary 
to -2- iLS, gas 

second- "p | T p flow, 
W5T I V , 

temper- ,, / 

ature lh/aeo 

Second- 

ary- 

air 

flow, 

lh y 

Primary 

total 

pressure, 

V 

lb 

Secondary 
total 
pressure , 

P 0 f 
lb 

Ambient 

exhaust 

pressure, 

p 0' 

lb 

Primary 

total 

temper- 

ature, 

y 

Second- 

ary 

total 

temper- 

ature, 

ip 

Ejector 

supply 

air 

temper- 

ature, 

m 

OJCL p UJ, 

Jet 

thrust, 

? ej' 

lb 



p ip 

ratio, 

V t b 

lb/sec 

sq ft aba 

sq ft abe 

sq ft abs 

°n 

°R 

°R 


2.12 

0.425 

0.909 

2.22 0.022 61.57 

2.69 

2382 

1014 

1121 

1432 

643 

494 

4240 

3.00 

.308 

.923 

2.25 .021 81.79 

2.63 

2346 

724 

7B2 

1414 

626 

469 

5058 

4.02 

.265 

• 92S 

2.21 .020 81.76 

2. 48 

2337 

644 

580 

1411 

637 

496 

5624 
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TABtE II. - Continued. DATA FOR VARIOUS XT-79-GE-1 EJECTOR CONFIGURATIONS 
(g) Configuration 7. Diameter ratio Dg/Dp, 1,23; spacing ratio L/tlp, 0.86} primary -nozxlg-exlt diameter Dp, 21.5 Inches 


Run 

Performance parameters 

Weight flow 

Pressure 

Temperature 

Measured 

ejector 

Jet 

thrust, 

p .J' 

lb 

Ejector 

weight- 

now 

ratio, 

"A 

Primary 

pressure 

ratio, 

V p o 

Ejector 

total- 

pressure 

ratio, 

V*p 

Ejector 

Jet- 

thrust 

ratio, 

1*1 

F iP 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

Vs 

i j jn 

w p K t p 

Primary 

gas 

flow, 

V 

lb/sec 

Second- 

ary 

air 

flow, 

V 

lb/aeo 

Primary 

total 

pressure, 

V 

lb 

Secondary 

total 

pressure, 

v 

lb 

Ambient 

exhaust 

pressure, 

p 0< 

lb 

Primary 
total 
temper- 
ature , 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

Ejector 

supply 

air 

temper- 

ature, 

V 

°R 

sq ft aba 

sq ft abs 

aq ft abs 

i 

0.048 

2.07 

0.455 

0.937 

2.25 

0.032 

80.79 

3.92 

2286 

1041 

, 1100 

1404 

624 

504 

4222 


.047 

2.35 

.557 

.943 

2.26 

.031 

80.87 

3.82 

2297 

621 

898 

1406 

620 

505 

*762 


.048 

3.05 

.297 

.944 

2.30 

.031 

80.99 

3.89 

2279 

678 

745 

»T W 

608 

505 

5137 


.047 

4.04 

.256 

.951 

2.30 

.031 

80.92 

3.87 

2279 

584 

663 

1398 

606 

505 

5673 


.047 

5.18 

.242 

.958 

2.31 

.031 

80.94 

3.84 

2272 

550 

438 

1398 

604 

505 

6118 


.0*7 

5.98 

.239 

.953 

2.32 

.031 

80.63 

3.83 

2264 

541 

378 

1399 

602 

505 

6267 


.046 

6.60 

.238 

.955 

2.29 

.030 

80.25 

3.76 

2253 

537 

341 

1381 

601 

505 

63*6 

8 

.070 

2.12 

.454 

.938 

2.44 

.0*5 

E 

5.68 

2324 

1067 

1095 

1415 

578 

504 

4267 

9 

.070 

2.53 

.374 

.947 

2.44 

.044 

11 

5.59 

2289 

856 

905 

1406 

575 

504 

4690 

10 

.071 

3.06 

.309 

.959 

2.43 

.043 

E- :3 

5.70 

2279 

705 

743 

1400 

574 

504 

5133 

11 

.070 

4.10 

.263 

.965 

2.42 

.045 

E 21 

5.61 

2264 

600 

352 

1397 

577 

505 

5571 

12 

.071 

5.07 

.253 

.971 

2.41 

.045 

79.57 

S.67 

2264 

574 

446 

1390 

57S 

505 

8069 

13 

.070 

6.17 

.248 

.973 

2.40 

.045 

79.72 

5.66 

2285 

662 

367 

1397 

580 

505 

6560 

14 

.097 

2.06 

.476 

.959 

2.45 

.062 

BO. 28 

7.85 

2277 

1086 

1107 

1403 

571 

505 

4265 

IS 

.097 

2.48 

.302 

.958 

2.42 

.062 

BO. 46 

7.82 

2242 

880 

901 

1385 

571 

305 

4716 

16 

.097 

3.00 

.331 

.967 

2.42 

.062 

80.47 

7.84 

2227 

739 

741 

1379 

369 


5136 

17 

.095 

4.08 

.286 

.975 

2.43 

.061 

80.44 

7.70 

2217 

634 

346 

1379 

567 

506 

6750 

18 

.096 

5.01 

.273 

.985 

2.43 

.061 

80.40 

7.74 

2224 

609 

444 

1379 

567 

305 

6180 

19 

.095 

6.01 

.270 

.981 

2.43 

.060 

80.43 

7.34 

2219 

600 

369 

1379 

566 

505 

6309 

20 

.126 

2.05 

.487 

.984 

2.50 

.080 

80.35 

10,19 

2273 

1108 

1107 

1402 

559 

504 

4283 

21 

.126 

2.48 

.405 

.980 

2.49 

.073 

80.90 

10.20 

2237 

90S 

901 

1383 

566 

502 

4745 

22 

.123 

2.99 

.348 

.971 

2.19 

.079 

81.01 

10.19 

2215 

772 

739 

1378 

552 

602 

5195 

23 

.125 

4.04 

.306 

.981 

2.49 

.079 

81.01 

10.13 

2214 

878 

547 

1375 

551 

502 

5857 

24 

.125 

4.91 

.295 

.996 

2.49 

.079 

80.78 

10.14 

2212 

654 

450 

1376 

552 

500 

6203 

25 

.125 

5.60 

.292 

1.00 

2.48 

.079 

80.79 

10,15 

2214 

847 

395 

1376 

SS5 

502 

0449 


i66£ 


f 
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TABtE II. - Continual. DATA FOR VARIOUS XJ-79-OE-1 EJECTOR CCMFIOUHATIOKS 
Diameter ratio Dg/Dp, 1.45; spacing ratio h/D^, 0.87; primary-nozile-exit diameter D p , 21.5 Inches 


Run 

Perforaance parameters 

Weight flow 

PrassurB 

Temperature 

Measured 

Ejector 

weight- 

flcer 

ratio, 

"A 

Primary 

pressure 

ratio, 

P A 

Ejeotor 

total- 

pressure 

ratio, 

V p p 

Ejector 

Jet- 

thrust 

ratio, 

r 1 

p ip 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio. 

Vs 

i|5 

"» I'p 

Primary 

gas 

flow, 

v 

Ib/see 

Second- 

ary 

flow, 

V 

lb/BBQ 

Primary 

total 

pressure, 

V 

lb 

Secondary 

total 

pressure, 

V 

lb 

Ambient 

exhaust 

pressure, 

00’ 

lb 

Primary 

total 

temper- 

ature, 

V 

°R 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

t 

Ejector 

supply 

air 

temper- 

ature, 

°r' 

Jet 

thrust, 

*ej. 

lb 

eq ft abs 

sq ft abs 


1 

0.035 

2.16 

0.461 

0.922 

2.18 

0.023 

80.81 

2. S3 

2589 

1102 


1446 

661 

502 

4525 

2 

.034 

2.86 

.344 

.920 

2.23 

.023 

80.53 

2.77 

2330 

803 

814 

1422 

635 

502 

4806 

3 

.033 

5.83 

.232 

.907 

2.29 

.022 

80.96 

2.74 

2344 

544 

612 

1418 

617 

502 

5367 

1 

,033 

4.95 

.175 

.915 

2.31 

.022 

81.12 

2.73 

2540 

410 

472 

1421 

614 

502 

5038 

5 

.033 

5.86 

.162 

.925 

2.30 

.021 

80.97 

2.70 

2346 

382 

400 

1420 

615 

502 

6137 

0 

.032 

7.17 

.164 

.930 

2.30 

.021 

81.29 

2.60 

2346 

362 

329 

1419 

617 

503 

6465 

7 

.048 

2.18 

.456 

.934 

2.42 

.031 

BO. 66 

3.94 

2405 

1097 

1099 

1442 

594 

503 

43S7 

B 

.048 

2.97 

.334 

,947 

2.39 

.031 

BO. 48 

3.B8 

2349 

785 

790 

1417 

691 

803 

5085 

e 

.047 

3.88 

.243 

.924 

2.36 

.031 

80.23 

3.B4 

2333 

567 

600 

1414 

594 

605 

5437 

10 

.048 

4.94 

.186 

.031 

2.37 

.030 

80.64 

3.74 

2330 

435 

471 

1414 

595 

5 06 

5891 

11 

.047 

5.93 

.171 

.938 

2.36 

.030 

80.41 

3.80 

2525 

399 

392 

1418 

600 

510 

6197 

12 

.047 

7.77 

.161 

.952 

2.36 

.030 

80.21 

3.00 

2517 

375 

298 

1414 

598 

508 

6615 

13 

.079 

2.16 

.462 

.945 

2.50 

.050 

80.27 

6.39 

2400 

1111 

1109 

1432 

572 

501 

4375 

14 

.079 

2.19 

.456 

.946 

2.51 

.060 

80.73 

6.40 

2414 

1101 

1098 

1438 

571 

501 

4458 

15 

,077 

3.00 

.354 

.947 

2.46 

.048 

81.01 

6.24 

2368 

788 

785 

1419 

571 

501 

5157 

16 

.076 

3.98 

.248 

.947 

2.48 

.048 

80.60 

6,19 

2347 

584 

5B9 

1412 

569 

504 

5635 

17 

.076 

4.96 

.202 

.948 

2,48 

.048 

60.96 

6.17 

2338 

473 

471 

1410 

571 

502 

6031 

18 

.077 

5.93 

.183 

.950 

2.48 

.049 

00.52 

6.22 

2322 

426 

391 

1413 

569 

503 

6257 

19 

.075 

7.89 

.175 

.966 

2.48 

.048 

80.43 

6.10 

2322 

400 

294 

1411 

589 

SOS 

6743 

20 

.112 

2.17 

.464 

.941 

2.60 

.089 

80.23 

9.00 

2390 

1110 

1100 

1438 

552 

502 

4376 

21 

.110 

2.99 

.339 

.946 

2.53 

.069 

80.37 

B.90 

2349 

797 

784 

141B 

560 

502 

5122 

22 

.111 

3.94 

.261 

.949 

2.55 

.069 

00.24 

B.92 

2321 

606 

509 

1410 

583 

500 

5603 

23 

.110 

4.85 

.220 

.964 

2.54 

.069 

00.24 

8.87 

2323 

513 

47 8 

1407 

554 

502 

6036 

24 

.109 

5.99 

.201 

.968 

2.55 

.068 

00.14 

8.80 

2301 

484 

384 

1403 

549 

500 

6347 

25 

.109 

7.84 

.194 

.974 

2.65 

.068 

79.99 

0.78 

2299 

446 

293 

1405 

550 

501 

6746 

26 

.139 

2.18 

.465 

.959 

2.65 

.085 

01.54 

11.54 

2596 

1116 

1099 

144B 

546 

499 

4412 

27 

.139 

2.96 

.346 

.961 

2.61 

.086 

00.87 

11.26 

2360 

B17 

792 

1429 

547 

601 

5220 

28 

.138 

3.87 

.273 

.952 

2.62 

.085 

00.86 

11.22 

2355 

643 

608 

1424 

543 

502 

5559 

29 

.138 

4.99 

.250 

.969 

2.64 

.085 

01.16 

11.22 

2360 

545 

473 

1427 

540 

500 

6216 

30 

.157 

6.08 

.217 

.982 

2.64 

.084 

80.86 

11.12 

2545 

510 

385 

1425 

530 

502 

6549 

31 

.137 

7.78 

.212 

.994 

2.66 

.084 

80.72 

11.08 

2351 

500 

302 

1425 

534 

501 

6973 


j 


H 

*4 
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TABLE II. - Continued. DATA FOR VARIOOS XJ-79-OE-1 EJECTOR CONFIWIRATIONS 
(1) Configuration 9. Diameter ratio Dg/Dp, 1.42; spacing ratio tyiDp, 0.97; primary-noszle-exit diameter Dp, 21.5 Inches 


H 

CD 


Run 

Performance parameters 

Weight flow 

Presaure 

Temperature 

Measured 

ejector 

let 

thrust, 

F aJ' 

lb 

1 

Ejector 

weignt- 

flo^ 

ratio, 

WfA> 

Primary 

pressure 

ratio, 

V p o 

Ejector 

total- 

preseure 

ratio, 

V p p 

EJeator 

Jet- 

thrust 

ratio, 

1*1 

F 1P 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

Y T a 

!■ <E 

“» K 

Primary 

gas 

flow, 

v 

Ib/aeo 

Second- 

ary 

flow, 

W 8> 

lb/sac 

Primary 
total 
pres sure, 

V 

lb 

Secondary 

total 

pressure, 

P 3' 

lb 

Ambient 

exhaust 

pressure, 

P 0 * 

lb 

Primary 

total 

temper- 

ature, 

Tp* 

°R 

Second- 

ary 

total 

temper- 

ature, 

°R 

Ejector 

Bupply 

air 

temper- 

ature, 

%' 

sc; ft abs 

sq ft abs 

sq ft aba 

1 

0.036 

2.11 

0.468 

0.932 

2.27 

0.023 

80.93 

2.91 

2379 

1115 

1123 

1436 

630 

601 

4302 

2 

.034 

2.93 

.335 

.945 

2.26 

.023 

81.15 

2.83 

2315 

777 

789 

1410 

622 

501 

5081 

5 

.036 

3.97 

,21Q 

.893 

2.26 

.024 

81.22 

3.00 

2314 

486 

582 

1405 

821 

500 

5339 

4 

.039 

4.07 

.176 

.899 

2.27 

.026 

81.42 

3.24 

2312 

409 

465 

1408 

618 

500 

54*7 

5 

.040 

5.89 

.167 

.913 

2.29 

.026 

81.54 

3.52 

2316 

387 

393 

1408 

614 

496 

6080 

6 

.054 

7,98 

.158 

.930 

2.29 

.022 

81.53 

2.80 

2311 

S8B 

290 

1409 

SIS 

493 

6573 


.050 

2.13 

.467 

.935 

2.48 

.032 

81. IB 

4.09 

2396 

1121 

1124 

1446 

5B3 

501 

4365 1 


.048 

2.91 

.359 

.927 

2.42 

.031 

82.10 

3.96 

2329 

791 

800 

1416 

586 

501 

5046 


.048 

3.96 

.222 

.906 

2.39 

.031 

81.67 

3.99 

2329 

519 

587 

1414 

591 

501 

5471, 

10 

.048 

4.89 

.187 

.90* 

2.40 

.031 

81.43 

3.96 

2329 

437 

476 

1415 

586 

500 

5970 

11 

• .040 

5.97 

,173 

.924 

2.40 

.031 

81.41 

3.99 

2322 

402 

569 

1412 

588 

405 

6173 

12 

.048 

8.05 

.165 

.939 

2.39 

.031 

62.04 

3.98 

2345 

389 

291 

1414 

591 

494 

6714 

13 

.084 

2.10 

,477 

.940 

2.55 

.030 

80. 66 

8.82 

2396 

1142 

1138 

1439 

567 

496 

4312 

14 

.003 

2.90 

.345 

.950 

2.49 

.052 

80.72 

0.7Q 

2322 

802 

aoo 

1405 

563 

495 

SQB8 1 

16 

.082 

3.91 

.248 

.940 

2.54 

.051 

81.19 

6.70 

2320 

577 

592 

1403 

552 

4B6 

5590' 

16 

.082 

4.90 

.205 

.929 

2.54 

.061 

81. Q7 

6.71 

2321 

476 

473 

1407 

559 

496 

38 B4 

17 

.082 

5.75 

.193 

.941 

2.51 

.052 

81.13 

6.69 

2323 

450 

404 

1407 

559 

496 

8306' 

18 

.081 

7.48 

.190 

.959 

2.51 

.051 

81.09 

6.57 

2320 

443 

310 

1403 

559 

496 

0864 

19 

.102 

2.15 

.467 

.947 

2.54 

.064 

80.91 

8.31 

2408 

1186 

1116 

1442 

567 

500 

4429 

SO 

.103 

2.95 

.542 

.961 

2.53 

.064 

80.87 

8.35 

2545 

802 

790 

1415 

559 

500 

5185 1 

21 

.102 

3.95 

.254 

.947 

2.54 

.064 

80.60 

8.27 

2321 

591 

587 

1411 

553 

500 

5626 

2a 

.108 

4.82 

.216 

.938 

2.56 

.064 

80.59 

8.26 

2323 

503 

461 

1412 

551 

500 

5893 

23 

.101 

5.65 

.203 

' . 949 

2.57 

.063 

60.71 

8.21 

2520 

473 

412 

1418 

550 

500 

6223 

24 

.103 

5.71 

.205 

.956 

2.49 

.065 

70.54 

8.18 

2210 

'454 

387 

1386 

555 

505 

S042 

23 

.105 

8.97 

.202 

.964 

2.49 

.066 

78.03 

B.22 

2198 

444 

315 

1387 

555 

308 

6325 

26 

.102 

7.60 

.194 

.976 

2.67 

.063 

80.14 

8-18 

2319 

452 

305 

1419 

851 

600 

6758 1 

27 

.123 

s.ia 

.478 

.957 

2.61 

.076 

81.07 

9.98 

2406 

1150 

1135 

1440 

550 

499 

4*35 

2a 

.128 

2.91 

.352 

.964 

2.57 

.079 

80.86 

10.36 

2338 

625 

aos 

1410 

547 

497 

5156 

29 

.128 

3.88 

.268 

.958 

2.50 

.079 

80.97 

10.40 

2323 

625 

598 

1412 

542 

496 

5685 

30 

.128 

4.78 

.230 

.941 

2.60 

.079 

81.42 

10.43 

2&44 

541 

490 

1410 

541 

496 

8018 

31 

.128 

5.60 

.218 

.960 

2.01 

.079 

81.16 

10.40 

2544 

513 

418 

1412 

S40 

498 

6306 

52 

.133 

7.28 

.214 

.987 

a . 61 

.082 

80.93 

10.84 

2333 

501 

320 

1409 

539 

498 

6829 
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TABLE II. - Continued. DATA FOR VARIOUS XJ-79-0E-1 EJECTOR CONFIGURATIONS 
(3) Configuration 10, Diameter ratio Dg/Dp, 1.62; spacing ratio 1/bp, 0.84; primary-nozile-exit diameter Dp, 21.5 inches 


Run 

Performance parameters 

Weight flow 

Pressure 

Temperature 

Measured 

ejector 

Jet 

thrust, 

V 

lb 

Ejector 

weight- 

flow 

ratio, 

"A 

Primary 

pressure 

ratio, 

V p Q 

HJeator 

total- 

presBUre 

ratio, 

P A 

EJeotor 

Jet- 

thrust 

ratio, 

Isi 

F 1P 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

*A 

!s J5 

»p | T p 

Primary 

gas 

flow, 

Wp, 

lb/s ec 

Second- 

ary 

flow, 

V B’ 

lb/aec 

Primary 

total 

pressure, 

V 

lb 


Ambient 
exhaust - 
pressure, 
PO' 
lb 

Primary 

total 

temper- 

ature, 

V 

°R 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

Ejector 

supply 

air 

temper- 

ature, 

V 

°R 

sq ft abs 

sq ft mbs 

sq ft abs 


0.030 

2.07 

0.4B1 


2.15 

0.020 

80.46 

2.46 

2338 . 

1126 

1129 

1418 

659 

493 



A.V 

9 fl7 



2 IP 

0P1 

fll ?7 

P 55 

P2BP 








.029 

3.82 

.280 


S 1 3.0 

!o20 

ai!49 

2 i 40 

2284 

696 

■598 

1389 

860 

496 

, 


.029 

4.89 

.209 

0.923 

2.19 

.019 

81.43 

2.40 

2287 

478 

487 

1394 

636 

495 

5782 

5 

.030 

5.61 

.160 

.895 

2.20 

.020 

81.35 

2.50 

2295 

367 

409 

1393 

632 

498 

5856 

6 

.029 

7.29 

.122 

.887 

2.20 

.019 

81.60 

2.38 

2297 

281 

315 

1394 

633 

496 

6156 

7 

.028 

10.01 

.107 

. B96 

2.25 

.019 

81.69 

2.35 

2293 

246 

229 

1396 

618 

495 

6589 

8 

05 1 

2.09 

p' pi 

470 









1397 

602 

490 


9 

* ORft 

. 343 







791 



10 

,049 

siei 

.282 


2.36 

.032 

81.41 

4.06 

2298 

604 

602 


593 

499 



11 

.049 

4.71 

.212 

.932 

2.36 

.032 

81.51 

4.01 

2303 

489 

489 

1400 

593 

496 

5863 

12 

.048 

6.52 

.175 

.931 

2.37 

.051 

81.54 

3.99 

2304 

404 

417 

1401 

590 

496 

6098 

13 

.049 

6.95 

.157 

.907 

2.38 

.032 

81.38 

4.04 

2302 

317 

331 

1400 

588 

497 

6227 

14 

.049 

10-47 

.103 

.913 

2.44 

.031 

81.56 

4.02 

2304 

261 

220 

1401 

572 

496 

8766 

IB 

.079 

2.10 

.477 


2.53 

.049 

80.97 

6.44 

2367 

1129 

1125 

1430 

564 

495 


16 : 

.077 

2.90 

.347 


2.50 

.049 

81.42 

6.32 

2323 

807 

801 

1409 

562 

496 

— 

17 

.077 

3,90 

.9fin 


P.49 






596 

1410 

565 

405 


18' 

.077 

4.70 

.213 

.943 

2.52 

.048 

81.58 

6.28 

2528 

49f8 

487 

1411 

559 

496 

5984 

19 

.076 

6.97 

.153 

.923 

2.58 

.047 

82.12 

6.27 

2336 

358 

335 

1415 

S47 

499 

6436 

20 

.077 

9.67 

.134 

.930 

2.59 

.047 

82.50 

8.36 

2340 

315 

242 

1419 

548 

495 

6920 

21 

.110 

2.13 

.473 


2.71 

.067 

81.75 

9.07 

2411 

1142 

1132 

1443 

532 

495 


22 

.109 

2.92 

.348 


2.67 

.067 

81.86 

8.99 

2357 

821 

806 

1422 

531 

495 


23 

.109 

3.B3 

.270 













24 

.107 

4.68 

.225 

.950 

2.64 

.068 

B2.27 

8.88 

2547 

529 

501 

1421 

537 

496 

6070 

25 

.108 

5.64 

.191 

.942 

£.66 

.066 

82.16 

8.68 

2357 

451 

418 

1421 

534 

491 

6294 

26 

.108 

6.83 

.157 

.942 

2.64 

.065 

82.38 

8.75 

2356 

393 

346 

1418 

536 

494 

6544 

27 

.140 

2 ,15 

.471 













26 

ilia 

2.95 

.352 


2.64 

,084 

as, 32 

11,37 

2358 

831 

803 

1422 

537 

495 



29 

.140 

3.85 

.274 


2.63 

.088 

82.26 

11.54 

£560 

848 

812 

1420 

538 

494 



SO 

.137 

4.80 

.228 

.982 

£.65 

.084 

82.52 


2360 

538 

491 

1416 

534 

494 

6189 

31 

. 159 

5.64 

.202 

.951 

2.65 

.085 

62.31 

IffPi 

2359 

476 

418 

1422 

536 

495 

6366 

32 

.139 

6.99 

.183 

.956 

2.69 

.084 

82.28 


£364 

433 

338 

1422 

528 

495 

6701 


fef 

<J1 


to 

w 


H 


to 


m.CA EM 


























TABLE IX. - Concluded. DATA F® VARIOUS XJ-79-OE-1 EJECTOH COHPIGORATTOHS 
(k) Configuration 11. Diameter ratio Dg/bp, 1.70j spaaing ratio L/Qp, 0.85; primary -nozzle-exit diameter Dp, 21.5 lnchee 


Run 

Performance parameters 

Height flow 

Pressure 

Temperature 

Measured 

Ejector 

weight- 

flow 

ratio, 

V*p 

Primary 

pressure 

ratio, 

V p o 

Ejector 

total- 

pressure 

ratio, 

V p p 

EJeotor 

Jet- 

thrust 

ratio, 

hi 

F i P 

Primary 

to 

second- 

ary 

temper- 

ature 

ratio, 

V*h 

!■ iE 

"p | t p 

Primary 

gas 

flow, 

V 

lb/sec 

Second- 

ary 

flow, 

V 

lb/eeo 

Primary 

total 

pressure, 

V 

lb 

Secondary 

total 

pressure, 

V 

lb 

Ambient 

exhaust 

pressure, 

V 

lb 

Primary 

total 

temper- 

ature, 

Tp? 

°R 

Second- 

ary 

total 

temper- 

ature, 

V 

°R 

Ejector 

supply 

air 

temper- 

ature, 

V 

°R 

Jet 

thruat, 

P eJ’ 

lb 

1 

sq ft abs 

aq ft abs 

sq ft abs 

1 

0.040 

2.13 

0.46$ 

0.937 

2.41 

0.026 

81,93 

3.32 

2414 

1127 

1130 

1446 

600 

498 

441* 

2 

.039 

3.80 

.261 

.933 

2.35 

.025 

62 .37 

3.22 

2366 

618 

622 

1424 

606 

498 

5817 

3 

.039 

5.54 

.177 

.906 

2.35 

.025 

82.15 

3.20 

2361 

419 

426 

1429 

606 

497 

6041 

i 

.038 

7.40 

.122 

.881 

2.36 

.026 

61.88 

3. IB 

2363 

290 

319 

1429 

605 

*99 

6225 

5 . 

.038 

8.99 

.104 

.883 

2-42 

.025 

62.01 

3.19 

2365 

247 

263 

1432 

591 

499 

6478 

6 

.061 

2,17 

.460 

.942 

2.50 

.038 

82.18 

5.06 

2428 

1117 

1119 


5 

79 

496 

4500 

7 

.060 

3.73 

.266 

.934 

2.48 

.038 

82.43 

4.97 

2376 

637 

636 

1425 

5 

74 

496 

5598 

8 

.059 

5.64 

.178 

.912 

2.48 

.037 

82.60 

4.89 

2383 

425 

422 

1426 

576 

496 

6133 

9 

.058 

8.27 

.120 

.897 

2.48 

.037 

82.62 

4.86 

2375 

285 

287 

1427 

574 

498 

6527 

10 

.057 

9.15 

.117 

.894 

2.49 

.036 

82.69 

4.74 

asso 

279 

280 

1429 

572 

495 

6836 

11 

.069 

2.16 

.483 

.940 

2.57 

.055 

82.38 

7.35 

2423 

1123 

me 

1447 

362 

495 

4493 

12 

.068 

3.83 

.264 

.935 

2.53 

.055 

82.40 

7.26 

2376 

629 

619 

1424 

: 

61 

495 

5680 

15 

■ Q88 

5.72 

.182 

.916 

a. 60 

.054 

82.59 

7.29 

23BS 

4i3 

416 

1425 

E 

48 

494 

6185 

14 

.087 

7.31 

.149 

.908 

2.59 

.054 

82.59 

7.19 

ases! 

353 

324 

1425 

349 

494 

6445 

IS 

.087 

8.58 

.134 

.911 

2.59 

.054 

82.17 

7.18 

2378 

320 

277 

1425 

EH9 

494 

6634 

16 

.130 

2.94 

.348 

,947 

2.83 

.080 

82.68 

10.76 

a389 

832 

810 

1430 

E 

43 

*94 

5245 

17 

. 12S 

4.12 

.256 

.936 

2.64 

. D79 

82.44 

10.71 

2385 

612 

. 578 

1426 

C 

40 

495 

3783 

18 

-12B 

5.52 

.201 

.930 

2-65 

.079 

80,56 

10.70 

2382 

479 

431 

142B 

e 

38 

493 

8227 

19 

.129 

7.59 

.163 

.918 

2.87 

-D79 

82.43 

10.68 

2386 

390 

314 

1428 

• 

34 

495 

6585 

20 

.129 

8.88 

.167 

.928 

2.68 

.078 

82.48 

ID. 67 

2382 

376 

268 

1430 

532 

493 

8830 

21 

.169 

2.88 

.364 

.946 

2.68 

.103 

62.91 

14.07 

2376 

868 

62S 

1427 

332 

493 

5195 

22 

.170 

4.17 

.265 

.953 

2.68 

.104 

82-75 

14.11 

2373 

630 

569 

1425 

930 

495 

5932 

23 

.171 

5.50 

.219 

.93S 

2.70 

,104 

32,39 

14.12 

2371 

520 

431 

1427 

327 

494 

6262 

24 

.171 

7.15 

.183 

.933 

2.71 

■ 103 

82.25 

14.07 

2369 

459 

331 

1426 

529 

493 

8578 

25 

.171 

8.22 

.187 

.944 

2.72 

.103 

82.40 

14.12 

2388 

443 

268 

1427 

524 

493 

6846 

26 

.212 

2.92 

.368 

.963 

2.73 

• 128 

82.84 

17.58 

2392 

882 

819 

1428 

523 

493 

5304 

27 

.211 

4.22 

.276 

.961 

2.74 

.127 

82.86 

17.30 

2390 

661 

366 

1427 

320 

492 

6016 

28 

.211 

5.72 

.233 

.949 

2,74 

.127 

02.88 

17.54 

2386 

558 

417 

1428 

520 

492 

6431 

29 

.210 

7.03 

.220 

.943 

2.75 

.126 

82.66 

17.40 

2385 

526 

339 

1429 

519 

492 

6893 

30 

.210 

8.09 

.216 

.958 

2.74 

■ 127 

82.52 

17.40 

2387 

517 

295 

1428 

521 

492 

6933 


* 
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TABLE III. - 
(b) 


Continued. DATA FOR XJ-79-QE-1 VARIABLE EJECTOR 
Nominal weight-flow ratio Wg/Wp, 0.078 


Ren 

nominal 

primary 

preeaure 

ratio, 

!e 

p o 

syootor geometry 

Performance paremwtwra 

Weight flow 

Praaaorw 

Temperature 

Neaaured 

Marne ter 
ratio, 

d p 

Spacing 

ratio, 

b 

* 

Primary 

no*Ele- 

wd.t 

diam- 

eter, 

V 

in. 

Ijector 
weight - 
flcm 
ratio, 

* P 

Primary 

pree- 

surw 

ratio, 

fe 

IJector 
total - 

preaiure 

ratio, 

p B 

p p 

Primary 

to 

aecond- 

ary 

temper- 

ature 

ratio, 

^E. 

*. 

Ejector 

J«t- 

thrust 

ratio, 

hi 

hv 

Primary 

gae 

weight 

flaw, 

V 

lb/eac 

Seocmd- 

ary 

air 

flow, 

lb/aao 


Primary 

total 

pressure, 

V 

lb 

Seoondary 

total 

pressure, 

V 

lb 

ftmblant 

exhaust 

pressure, 

*0' 

lb 

Primary 

total 

temper- 

ature, 

V 

Second- 

ary 

total 

temper- 

ature, 

v 

°R 

Ejector 

ropjdy 

temper- 

ature, 

*0' 

°R 

' J 

thrust, 

lb 

eq ft aba 

eq ft a be 

eq ft abs 

1 

2. 

16 

1.043 

0.85 

21 

.56 

0.078 

2.16 


2 .48 

0.346 

79.48 

6.22 

0.049 

2587 

1206 

1096 

1436 

577 


4417 

2 


I 

1.059 

.64 



.077 

2.17 

.47S 


.948 

79.85 

6.21 

.049 

2366 

1154 

109B 




4373 

3 


i 

1.068 

.85 



.079 

2.18 

.466 

— 

• 941 

BO. 10 

s.aa 

.049 

2389 

1111 

1121 

— 

— 


4317 

* 

3. 

M 

1.087 

.64 

21 

54 

.070 

5.M 

.400 

2.45 

.270 

79.24 

4.20 

.049 

2317 

929 

760 

1406 

574 

505 

8187 

S 



1.075 

.85 



.077 

3.03 

.346 


.966 

70.89 

4.14 

.049 

4506 

602 

7BQ 

.... 


— . 

5184 

a 



1.093 

.65 



.077 

5.06 

.367 



.976 

79.51 

6.14 

.049 

2306 

047 

747 

- 



- — - 

5241 

7 



1.122 

.8$ 



.077 


.351 

— 

.970 

79.50 

6,09 

.040 

2295 

807 

750 

— 


— 

5199 

a 

4. 

15 

1 .064 

.84 

21 

.59 

.077 

4.15 

.583 

£.44 

.340 

79.91 

6.19 

.049 

25t|6 

091 

59ti 

1406 

574 

BOD 

5841 

9 



1.027 

.65 



.077 

4,14 

.555 

— 

.979 

79. 7Q 

6.16 

.049 

2512 

017 

55? 





6B1B 

10 



1-1*3 

.ei 



.077 

4.14 

.313 


.97$ 

79.58 

0.14 

,0*B 

2298 

752 

538 

-v— r- 

— 


3WP 

U. 



ia*s 

.82 



.077 

i.u 

.291 



.970 

79. 63 

6.14 

.0*9 

2285 

659 

53$ 

.... 



Q74S 

12 

1 


l.£54 

.83 



.077 

4.06 

.283 

— 

.983 

79,71 

«.ia 

; .049 

2297 

BOB 

S«( 

— 

— 

El 

&rt» 

11 

S. 

lb 

1.099 

.« 

21 

52 

.077 

S.ll 

. .352 

2.43 

.976 

76.92 

6.11 

' .049 

2260 

BOS 

4*^ 

1401 

576 

807 

KE9 

14 



1,133 

.88 



.076 

5.23 

.318 


,975 

70.94 

6. IB 

, .QSO 

2271 

724 

434 

' IS 



8090 

15 



1-173 

.86 



.077 

5.17 

.296 


.977 

76.80 

6.11 

.049 

8273 

675 

440 




8077 

18 



1 

,B7 


1 

.077 

5-U 

.289 


.972 

76-24 

8.11 

. .0*9 

2279 

615 

448 




0080 

17 



1.930 

.85 

21,63 

.077 

8.16 

.243 


.371 

79,07 

8.11 

■ .049 

2261 

056 

442 




6u52 

15 



1.557 

.89 

21 

5 * 

.077 

5.15 

.212 


.955 

79, SB 

6.16 

.049 

2277 

484 

443 


— 


5970 

19 

9. 

8S 

1,123 

.86 

21.92 

.076 

8.2$ 

.551 

2.43 

.982 

70.88 

6.18 

.060 

2266 

732 

580 

1412 

379 

310 

0203 

80 



1.156 

.60 



.079 

3, IS 

.309 

— — - 

.967 

79.00 

8.26 

.060 

2268 

701 

388 

m-mm 



6$04 

tl 



1.191 

,67 



.077 

8.3Q 

: .641 

— 

.971 

76. M. 

8,10 

.P*e 

2261 

636 

36^ 




8543 

82 



1.252 

.87 



.077 

6.15 

.£88 


,954 

79. SB 

6.10 

.049 

2292 

900 

588 


. 


6JW9 

23 



1JJ06 

.68 



.076 

1.36 

.252 

— 

.961 

71.58 

«.10 

.049 

2295 

526 

358 



_ 


8328 

24 



1.575 

.89 



.077 

S.QE 

. 202 


.949 

70.05 

6.10 

.049 

tfitS 

453 

374 






aiss 

2D 



1.44G 

.89 



.077 

3.25 

.178 

— — 

.334 

70.97 

8.16 

.049 

2301 

410 

MS 




6137 

28 



1.603 

.90 



.076 

8.06 

.171 


.916 

79.46 

4.04 

.048 

2270 

300 

37S 

— 

— 

WSm 

6981 


1 


i66£ 
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TABLE III. - Continued. DATA FOR XJ-79-GE-1 VARIABLE EJECTOR 
(c) Nominal weight-flow ratio Wg/Wp, 0.116 
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lb. 


TABLE 


III. - 

(d) 


Continued. DATA FOR XJ-79-QE-1 VARIABLE EJECTOR 
Nominal weight-flow ratio Wg/W pJ 0.149 


Run 

nominal 

primary 

pcrea sura 
ratio, 

Ie 

PO 

SJ.etor gtcnptrx 

P«t*f orman an parameter a 

Weight flow 

Pr«*ur« 

T«perature 

HaABUred 

ejector 

Jet 

thru*t, 

V 

lb 

Diameter 

patio, 

D « 

®p 

Spaaing 

ratio, 

L 

*P 

Primary 

nocale- 

•xit 

ai «■- 

•tor, 

Op, 

in. 

BJootor 
weight - 
flow 
ratio, 

*P 

Primary 

pj>»- 

rup. 

r.tlo, 

Ie 

PO 

Ejector 

total- 

prteaure 

ratio, 

p . 

Primary 

to 

atQona- 

ary 

t arc per- 
atura 
ratio, 

It 

T. 

Ejector 

Jet- 

throat 

ratio, 

r 1 

p ip 

Priaaiv 

wfjbt 

flew, 

y 

lb/«,s 

Second - 
H7 
air 

flOM, 

V 

lb/*ao 


Primary 

total 

preaaure, 

Jr 

Saoondary 

total 

pressure, 

V 

n> 

inblent 

exhaust 

pressure, 

V 

lb 

Primary 

total 

temper- 

ature, 

V 

t 

BJactor 

aupply 

air 

temper- 

ature, 

V 

°R 

atj ft aba 

•q ft lb» 

aq ft aba 

1 

2 

•s 

1-128 

0.B6 

21.59 

0.150 


0.476 

2.66 

0.951 

82.57 

ia.i7 

0.092 

2455 

1164 

1118 

1442 

541 

403 

4555 

2 



1.168 

.68 

21 

.71 

.151 


.478 



,941 

82.54 

12.20 

.092 

2456 

1150 

1130 




4479 

5 



1,227 

-87 

21 

.62 

.150 


.471 

— 

.941 

ea.57 

12.17 

.092 

2453 

1149 

1135 

— 

— 

— 

4477 

4 

3 

,o 


,63 

21, SO 

■ lifi 

5.10 

• 491 

2.06 

.990 

EE IS 

12.81 

.091 

2429 

1193 

782 

1442 

541 

493 

5960 

5 



1,091 

Hfl 

51.89 

,148 

5.06 

.432 


.984 

E 1 

12.27 

.091 

2389 

1034 

781 





0503 

6 



1-liS 

o 



.149 

2.98 

.592 


.969 

U jM 

12.20 

.091 

2351 

915 

787 

_____ 

— 


5351 

7 



1.146 

9nS 



.143 

5.04 

.361 


.975 

82,45 

11.79 

.067 

9370 

906 

778 




5469 

8 



1.146 

■£9 


r 

.151 

3.04 

.586 


.974 

62.59 

12.46 

.092 

2377 

919 

781 

__w_ 



5437 

9 

1 


1.206 

.07 

21 

.66 

.164 

3.04 

.558 


.961 

07.37 

12.43 

.094 

3588 

BOO 

785 

— 

— 

■a 

5365 

10 

4 

9 

1.187 

-87 

23.. GS 

.148 

5.04 

.547 

2.02 

.995 

01.66 

12.15 

.091 

2346 

614 

465 

141 G 

539 

495 

S4AQ 

11 



1.213 

.66 

a 

34 

.150 

6.13 

-Slfi 


l.ooe 

61.99 

12.52 

.092 

2351 

741 

458 




8881 

12 



1.252 

.89 



.1*8 

4.93 

.299 

ETTH 

.999 

B2.4£ 

12.22 

.092 

8550 

697 

474 





0473 

13 



1,289 

-SB 



.149 

4.92 

.279 


.997 

92.07 

12.50 

.092 

9560 

B56 

477 




6416 

14 



1.386 

.90 



.1« 

4.66 

.854 


.981 

Bl.tfL 

12.25 

.062 

9347 

599 

402 




swX 

15 



1.094 

.86 

*1.58 

•1« 

6.29 

.412 


1.006 

81.79 

12.02 

.092 

2363 

963 

450 



_ 


05*5 

18 



1,024 

.84 

ai 

55 

.150 

4.97 

.417 

S.BS 

1.002 

01.70 

12.27 

.092 

3578 

992 

478 

1426 

538 

494 

5483 

17 



1.121 

.87 

21 

34 

.149 

4.97 

• 3*4 


1.006 

■l.se 

12.27 

,0M 

2572 

913 

477 




8496 

18 



1,150 

■ 87 



-149 

5.00 

-358 



82.18 

12.31 

.092 

2366 

848 

473 




0516 

it 



1.182 

.67 



.ISO 

4.89 

.536 


l.OCfi 

31.95 

12.30 

.OM 

23&* 

796 

481 




84 73 

20 



1.213 

.68 



► 149 

4.91 

*318 


1.001 

82.01 

12.20 

.068 

2360 

747 

480 

... | 

___ 


8457 

21 



1-287 

.89 



.149 

4.66 

.279 


,991 

82.21 

12.86 

.091 

2357 

659 

485 


— 

— 

8400 

ts 

5 

* 

1.280 

.88 



.149 

8.64 

,280 

2.62 

.996 

02,21 

12.28 

.091 

3564 

*81 

417 

1422 

Ml 

497 

6715 

25 



1.336 

.69 



.147 

5.49 

.259 


.991 

M ,54 

18,18 

.061 

2350 

610 

428 

, 

_■ ,, 


0596 

24 



1.509 

.90 



.147 

3.45 

.241 


.986 

02.57 

12. IB 

.0*0 

2356 

670 

*SJ 



— 

£180 

25 

« 

0 

1,166 

.87 



.148 

Q.aa 

.549 

2.69 

1.006 

68. OB 

12.14 

.091 

2367 

616 

391 

1422 

Ml 

497 

0025 

28 



1.199 

.66 



.146 

5 . SB 

.322 

. 

1.009 

81.91 

12.18 

► 091 

8367 

7*1 

595 




0780 

27 



1.839 

.68 



.148 

6-00 

.298 

■*“ — 

1.006 

aa.io 

12.17 

.091 

2360 

704 

593 

— 

— 

— 

S0OB 


L66E , 
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TABLE III. - Concluded. DATA PCJR XJ-79-QE-1 VARIABLE EJECTOR 
(e) Nominal weight-flow ratio 

W °- 176 - 



| w .ight no* 

| 

Praaaura 

SJaator 

tlma at 
ratio, 

r 1 

r ip 

PrUBury 

gi> 

night 

flow, 

V 

Ib/aao 

&eaood- 

ary 

air 

flow, 

y 

lb/BHQ 


§§ 

Secondary 

total 

preaourt, 

V 

lb 

Aablant 

atteuat 

prcBSUFBj 

V 

IS 

sq ft aba 

aq ft aba 

sq ft aba 

0.991 

61.11 

1..67 

0.10s 

2496 


1093 

.959 

ai.eo 

14.66 

.109 

2452 

1173 

1098 


ai.23 

U.46 

.108 

247 B 

1297 

702 

,903 

ai.ifi 

14.58 

.107 

2425 

1105 

79 B 

,985 

31,65 

14.54 

.106 

2399 

966 

799 

.986 

81.38 

14.43 

.107 

2392 

883 

801 

1.018 

B1.1S 

14.87 

.106 

3475 

1278 

505 

1,000 

81.22 

14.89 

.106 

2427 

1076 

550 

.996 

81.46 

14.19 

.105 

2409 

984 

386 

.994 

SI. 50 

14.88 

.106 

2393 

911 

398 

. 992 

Bl.Bl 

14.18 

.105 

2590 

059 

593 

.982 

61.82 

14,85 

.106 

2387 

797 

«0£ 

.970 

81.80 

14,14 

.105 

£380 

7» 

604 


81.88 

14.19 

.108 

8416 

1018 

473 

1 .000 

81.75 

14,68 

.106 

2365 

913 

484 

1.000 

81.83 

14.15 

.105 

2393 

623 

484 

,092 

81.82 

14.10 

.108 

2383 

746 

487 

.906 

81.84 

14.51 

.106 

£579 

891 

SOI 

.978 

81.58 

14,23 

.100 

2361 

831 

495 

1.008 

81.69 

14.24 

.108 

0402 

891 

398 

1.D07 

81.79 

14.15 

,106 

£*00 

619 

399 

1.003 

81. 9C 

14.18 

.105 

2393 

746 

417 

1.005 

82.02 

14.19 

.105 
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(a) Side view. 

Figure 1. - Photographs of XJ79-GS-1 engine ejoctor installation. 
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(h) Three- quarter viev. 

figure 1. - Concluded. Photograph of U79-CS-1 engine ejector installation. 
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figure 2. - Schematic drawing of test Installation for XJ79-GE-1 engine installation. 
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Ejector diameter 



Figure 3. - Schematic diagram of XJ79-CE~1 variable-ejector assembly. 
(BimanBions are approximate and la inches.) 
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(a) Inside viev. 

Figure 5. - Photograph of U79-GB-1 varlahle-e jector afrroud. 
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(b) Outaido view. 

Figure 3. - Concluded. Pltotogrupli of U79-OB-1 variable-e jector ahroud . 
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Figure 7. - Schematic diagram of basic ejector instrumentation, 
looking downstream. 


3997 


BACA. EM E56E23 


35 



Primary pressure ratio, P p /Pq 

Figure 8. - Thrust and air handling performance data for ejector 
configuration 1; D 8 /Dp = 1.02, and L/Dp “ .77. 











Primary pres aura ratio, Pp/Po 

Figure 9. - Thruat and air handling performance data for ejector 
configuration 2; D e /Dp = 1.02, and L/D p = .84. 
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Primary pressure ratio, Pp/Pg 

Figure 10. - Thrust and air handling performance data for ejector 
configuration 3; Dp/D p = 1.09, and L/D p = .S2. 
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Primary pressure ratio, Pp/pQ 

Figure 11. - Thrust and air handling performance data for ejeotor 
configuration 4; D e /Dp = 1.09, and Ii/Dp = .95. 


3997 



.. /„ Ejector jet»thrust ratio 

Ejector total pressure ratio, P s /P p Pej/^ip 
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Figure 12. - Thrust and air handling performance data for ejector 
configuration 5; D e /Dp = 1.16, and L/Dp = .85. 
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Primary pressure ratio, Pp/Pg 

Figure 13. - Thrust and air handling performance data for ejector 
configuration 6; D e /Dp = 1.16, and L/D p = .96. 
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Primary pressure ratio, Pp/p Q 

Figure 14. - Thrust and air handling performance data for 
ejector configuration 7J D e /Dp =» 1.23, and L/Dp = .86. 
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Primary pressure ratio, Pp/Po 

Figure 15. - Thrust and air handling performance data for ejector 
configuration 8; D e /bp = 1.43, and L/Vp' =■ .87. 
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Primary pres sura ratio, P p /p 0 

Figure 17. - Thrust and air handling performance data for ejector config- 
uration 10; Do/Dp = 1.62, and I»/D p = .84. 
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Primary pressure ratio, Fjj/Pq 

Figure 18. - Thrust and air handling performance data for ejector 
conf iguration 11; De/Dp = 1.70, and L/Dp = .85. 
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Ejector diameter ratio, D e /D p 
(a) Thrust data. 

Figure 19. - Performance with, variable eject- 
or diameter at a weight-flow ratio of .043. 
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Ejector diameter ratio, D e /Dp 

(b) Total-pressure ratio. 

Figure 19. - Concluded. Performance with 
variable ejector diameter ratio at a 
weight-flow ratio of .045. 








Ejector jet-thrust ratio, F ,/F 
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Ejector diameter ratio, D a /Dp 
(a) Thrust data. 

Figure 20. - Performance with variable ejeotcr diameter at a weight- 
flow ratio of .078. 
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Ejector total-pressure ratio, P a /P, 
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Ejector diameter ratio, D e /D p 
(b) Total-pressure ratio. 

Figure 20. - Concluded. Performance with, variable ejector 
diameter ratio at a weight-flow ratio of .078. 
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Ejector diameter ratio, B a /Dp 
(a) Thrust data. 

Figure 21. - Performance with variable eject- 
or diameter at a weight-flow ratio of .116. 
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Ejector diameter ratio, D e /Dp 

(b) Total- pressure ratio. 

Figure 21. - Concluded. Performance with, 
variable ejector diameter ratio at a 
weight -flow ratio of .116. 
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Bjeotor diameter ratio, D e /Dp 
(a) Thrust data. 

Figure 22. - Performance with variable eject- 
or-diameter at a weight-flow ratio of .1^9. 
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Ejector jet-thrust ratio, F 
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Ejector-diameter ratio, D e /Dp 
(a) Thrust data. 

Figure 23. - Performance with, variable eject- 
or diameter at a weight-flow ratio of .176. 
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Ejector diameter ratio, D e /Dp 

Figure 24. - Relationship between spacing ratio, L/Dp, and 
diameter ratio, D e /Dp, for variable shroud tests. 
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Secondary air temperature rise, 
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(a) Ratio of measured Jet thrust to Ideal convergent nozzle thrust Fp/F 
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(To) Batio of measured Jet thrust to ideal thrust with complete ieentroplc expansion F/F. 
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Primary-nozzle pressure ratio, Pyp Q 
(c) Primary-nozzle flow coefficient for choked nozzle C^. 
Figure 2$. - Primary- nozzle calibration; exit diameter of 21.5 inches. 
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Figure 27. - Effect of weight-flow ratio and diameter ratio on primary-nozzle flow coef- 
ficient for XJ-79-GE-1 ejector assembly. For primary pressure ratios, Pn/Pn; above 3j 
Dp = 21.5 inches. 
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Abstract 

Internal performance of an XJ79-GE-1 variable ejector was experi- 
mentally determined with the primary nozzle in a representative non- 
afterburning position. Jet-thrust and air-handling data were obtained 
in quiescent air for 11 selected ejector configurations over a wide 
range of operation. Additional data, at specific operating conditions, 
were obtained which indicate the ejector diameter ratio for peak jet- 
thrust performance. The experimental ejector data are presented in 
both graphical and tabulated form. 
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